APPROVED 
BY 

DHAFTSMAN 


U.O. 




CLASS 


SUBCLASS 



see- 

CO 



■'if 

3 



110 



FIG. 1 



VERIFICATION 



112 



FUNCTIONAL 
VERIFICATION 



114 



TIMING 
VERIFICATION 



116 

.J— 



PHYSICAL 
VERIFICATION 



FRONT-END 
ACCEPTANCE 



102 



CHIP DESIGN 
PLANNING 



104 



BLOCK DESIGN 



106 



CHIP ASSEMBLY 



108 



REFERENCE LIBRARY OF TABLES: 
DRIVE CAPABILITIES OF EACH PLL TAP 
SKEWS FOR H-TREE 



SYSTEM SPECIFICATIONS: 

■ RELATIVE BLOCK CLOCKING 

FREQUENCY 

■ ALL CLOCKS MULTIPLES OF A 

MASTER 

■ BLOCK SPECIFICATIONS 



I 



DEFINE CLOCK SPEED, RANGE, 
AND NUMBER OF CLOCKS. 





DEVELOP AVERAGE BUDGETS 
FOR DELAY AND SKEW OF BLOCKS. 




BLOCK PRESTAGING 

■ BLOCK CONSTRAINTS: 
MIN/MAX DELAYS (LOADS) 
SKEW 

■ NEW BLOCK SPECIFICATIONS: 
PLLs, ... 

■ TIMING PLAN: 
OVERALL SKEW FOR CHIP 
CLOCK STRUCTURE 






DECIDE ON THE CLOCKING 
STRUCTURE: BALANCED TREE, 
H-TREE, PLL, CLOCK DIVIDER, 
CLOCK MULTIPLIER, ... 






YES 


VERIFY: ADD UP THE DELAYS 
AND SKEW AND ENSURE THE 
DESIGN MEETS ORIGINAL 
ESTIMATES. 


NO 







FIG. 3 



SUBCLASS 



ASSESS DESIGN 
FEASIBILITY 



/customer dataN 
v&specifications/ 



200 



SELECT 
PRELIMINARY BLOCKS 



210 



CHECK & ORGANIZE 
INPUT DATA 



211 



VERIFY CHIP 
TESTBENCH 



212 



213 



214 



CREATE BLOCK 
FUNCTIONAL MODELS 
& VERIFY CHIP STRUCTURE 




RENEGOTIATE 
SPECIFICATION OR 
TERMINATE PROJECT 



DEVELOP PROJECT 
PLAN & SCHEDULE 



215 



CUSTOMER SIGNOFF 



/^PROJECT 
( DESIGN & 
X. DATA 




216 



FIG. 2 



| APPROVED 




I BY 


CLASS 


SUBCLASS 


* DRAFTSMAN 







FRONT-END ACCEPTANCE 
INITIAL SPECIFICATION 



ANALYZE PREDEFINED BUS 
REQUIREMENTS. 



ANALYZE LATENCY, BANDWIDTH, 
DIRECTION, AND EXISTING INTERFACES 
FOR EACH OF THE BLOCKS. DEFINE 
CLUSTERING. 



CSS 



Eft 

CO 

£3 
i-i. 



BUS TAXONOMY 
REFERENCE LIBRARY 



DEVELOP NEW SPECIFICATIONS. 



VERIFY BUS, INCLUDING SUITE 
GENERATION AND BUS MODEL 
VERIFICATION. 



BLOCK PRESTAGING: 

■ CREATE NEW BLOCK SPECIFICATIONS 

ARBITERS 
BRIDGES 

■ MODIFY BLOCK SPECIFICATIONS 

COLLARS 

■ DEFINE GLUE SPECIFICATIONS 

■ CREATE TESTBENCHES 



FIG. 4 



ru 

Q 



SYSTEM SPECIFICATIONS: 

■ PEAK POWER 

■ AVERAGE POWER 

■ di/dt PER BLOCK 

■ NUMBER OF POWER/GROUND PINS 

■ OPERATING CLOCK FREQUENCY - 



FRONT-END 
ACCEPTANCE 



NEW BLOCK 
SPECIFICATION 



TRANSLATE 
REQUIREMENTS. 



GENERATING POWER 
STRUCTURE, INCLUDING 
I/O, A-M/S. 



NO 



INTERNAL ROUTING REQUIREMENTS: 
BLOCK POWER AND GROUND RINGS, 
POWER/GROUND PINS FOR EACH BLOCK 



I 



VERIFY: ADD THE POWER FOR 

EACH BLOCK, ENSURE IT 
MEETS ORIGINAL ESTIMATES. 



YES 



FIG. 5 



APPROVED 




BY 


CLASS 


SUBCLASS 


D/WFTSMAN 







FRONT-END ACCEPTANCE 



CLOCK PLAN 

_J 



TRANSLATE 
REQUIREMENTS: D/A, A/D, 
LEVEL SHIFTERS, PLLs, ... 



ADDITIONAL POWER, 
TEST, ANDFLOORPLAN- 
REQUIREMENTS 



O 



FIG. 6 





MODIFY BLOCK 






SPECIFICATION. 


^ 








SELECT MODEL 






ABSTRACTIONS 





NEW BLOCK 
SPECIFICATIONS 
AND BLOCK 
COLLAR 

SPECIFICATIONS 

MODELS FOR 
FULL DIGITAL 
SIMULATION 



Q 

m 



ru 
□ 



FROM FRONT-END ACCEPTANCE: 

■ TEST TECHNIQUE FOR EACH BLOCK 

■ EXPECTED VECTOR SIZE 

■ PRODUCTION TEST TIME 

■ PARAMETRIC OR ANALOG TESTS 

■ COVERAGE REQUIREMENTS 



MAKE A TEST PLAN. 



DFT RULES 



DESIGN A TOP-LEVEL TEST 
LOGIC SPECIFICATION. 



CREATE A TEST GENERATION 
MECHANISM. 



CREATE BLOCK TEST LOGIC 
SPECIFICATIONS. 



FIG. 7 



1 APPROVED 
1 BY 


O.G. 


FIG. 




CLASS 


SUfiPl £»<SC 


| nanFTSMAN 







m 
ry 

Q 
£0 



ry 



FRONT-END ACCEPTANCE 



CREATE TIMING 
ENVIRONMENT 



301 



r 



316 



300 



NEW BLOCKS 
GLUE 



CREATE TOP- 
LEVEL NETLIST 



323 

\ 



305 



308 



315 



DISTRIBUTED 
BACKANNOTATION 



322 




FLOORPLANNING 



320- 



321 



YES 



CONVERT 
SLACK TO BLOCK 
CONSTRAINTS 



NEW BLOCK 
CONSTRAINTS 



311 



312 



313 



MODIFY 
NETLIST 



310 



DISTRIBUTE 
GLUE 



MODIFY 
CLOCK PLAN 



MODIFY SPEC 



MODIFY HARD 
BLOCK TIMING 
(FOR 
PROGRAMMABLE 
FABRICS ONLY) 



FIG. 8 



CHIP PLANNING 



BLOCK DESIGN 



VERIFICATION 



MARGINS, BUS, 
FLOORPLAN, CLOCK 
PLAN, POWER 
RINGS 



BLOCK 
DETAIL, ABSTRACTS 
AND TIMING 
MODELS 



CHIP ASSEMBLY 



GDSII 




FABRICATION 




DETAILED TIMING 
DATA 




FIG. 10 



APPROVED 


O.G. 


FIG. 


BY 


CLASS 


SU3CLASS 


DRAFTS 













. J«fe 



CO 



fy 
ru 
Q 

ru 








Q 

cr 









Q 
CD 
CO 















o 




MING 




EST 




)WER 




TLAY 


YOUT 


i— 




1— 




Q_ 




o 

<: 
















cr 






:o 




Q_ 
O 
O 
CO 
Ll_ 

o 
I— 
ID 
o 



Q-1 




OuJo 

QCO 



CO 












CO 

i— 




LU 
LU 




LU <C 




cr 




i— cr 

LUf— 








CD co 




l-VK 








cr 




mo 





DC LU 

..o § 

^ — 1 ^ LL 

-jOuzt 
oqSqq<^ 



go g 

-JUJUJZU 

m i— cd < ^ 




APPROVED 


O.G. 


"IG. 


BY 


CLASS 


SUBCLASS 


DRAFTSMAN 







fU 
□ 



m 



Q 

ru 



PRE-LAYOUT LOGIC VERIFICATION: 
GATE-LEVEL BLOCK MODELS 
PRE-LAYOUT NETLISTS 



LOGIC INSERTION 
(CLOCKS, BUS, AND TEST LOGIC) 



FIG. 11 



PRE-ROUTING 
(CLOCKS, BUS, POWER, AND TEST) 



BLOCK PLACEMENT 
(GLOBAL ROUTE, PLACEMENT 
UPDATE) 



ROUTING 



TEST 



PHYSICAL VERIFICATION 
AND 

POST-LAYOUT LOGIC 
VERIFICATION 



TASK FLOW 
TASK INPUTS 
OPTIONAL BYPASS PATH 



T 



FEA 



T 



CHIP FUNCTIONAL MODEL CHIP TEST BENCH 



TOP-LEVEL 

INTERCONNECT FROM 
CHIP PLANNING 









CHIP TEST BENCH 
VERIFICATION 






♦ 






CHIP-LEVEL PARTITIONING 






INTO FUNCTIONAL BLOCKS 












CHIP STRUCTURAL 




r 


VERIFICATION 





Ob 



FIG. 12 



I 
I 

T 

AFTER FRONT-END ACCEPTANCE, BUS 
VERIFICATION MAY OPTIONALLY BE BYPASSED 



APPROVED 
BY 

0 .TARTS MAN 




trio 


class 


SUBCLASS 



TASK FLOW 
TASK INPUTS 



ra 
□ 

03 



OPTIONAL BYPASS PATH 



CUSTOMERA/ENDOR- 
SUPPLIED BUS COMPLIANCE 
TEST BENCHES 



AFTER FRONT-END 
ACCEPTANCE BUS 
VERIFICATION MAY 
OPTIONALLY BE 
BYPASSED 



CREATE BUS COMPLIANCE 
TEST BENCH 



BUS INTERCONNECT MODEL 
FROM CHIP PLANNING TASK 



8218 



I 



VERIFY BUS 
FUNCTIONALITY 



FIG. 13 




Ms 



5 

jQi 



► TASK FLOW 8610 " 
TASK INPUTS 
OPTIONAL BYPASS PATH 

8614- 

BUS BLOCK MODELS TO ^_ 
BLOCK DESIGN 



8612- 

BLOCK TEST BENCHES TO 
BLOCK DESIGN "* 



CREATE BUS BLOCK 
MODELS 



I 



VERIFY BUS BLOCK MODELS 



I 



EXTRACT BLOCK TEST 
BENCHES 



FIG. 14 



6 B 



APPROVED 


O.G. FIG. 


BY 




SUBCLASS 















i 5& 

C3 

m 



fO 



£3 

ru 



TASK FLOW 
TASK INPUTS 



OPTIONAL BYPASS PATH 



RTL BLOCK MODELS 
FROM BLOCK DESIGN 



POST-LAYOUT NETLISTS 
FROM BLOCK DESIGN " 



8710 



1 



O 8 



VERIFY INDIVIDUAL RTL 
BLOCK MODELS 



8712 

/ 



z 



CHIP TEST 
BENCH 



VERIFY RTL BLOCK MODELS 
AT CHIP LEVEL 



8714 



I 



PRE-LAYOUT NETLISTS 


VERIFY INDIVIDUAL 


FROM BLOCK DESIGN 




PRE-LAYOUT BLOCK NETLISTS 






f 






VERIFY CHIP-LEVEL 






PRE-LAYOUT NETLIST 



8718 



VERIFY INDIVIDUAL 
POST-LAYOUT BLOCK NETLISTS 



8720 
/ 



1 



VERIFY CHIP-LEVEL 
POST-LAYOUT NETLIST 



FIG. 15 



APPROVED 
BY 

DRAFTSMAN 


O.G. 


FiG. 


CLASS 


SUBCLASS 




APPROVED 
BY 

DRAFTSMAN 


O.G. FIG. 


CLASS 


SUBCLASS 



OS 



Hi 
[II 



DESIGN SPECIFICATIONS 




ASSESSMENT 
DESIGN 



ERROR * 
IMPACT 



GATHER 




FIG. 20 



REFINE ERROR 
IMPACT 



1 £ 3 BLOCK # 



ASSESS 




FEA 

DECISION-QUALITY 
RESULT 



GLOBAL 
REFINEMENT 



1 2 3 BLOCK # 

ERROR ^-M — ^, — 
IMPACT 




NOT 
CONFIDENT OF 
DESIGN 




1 2 3 BLOCK # 



FIG. 21 



APPROVED 


O.G. 


FIG. | 


BY 


CLASS 


(■■■ 


DRAFTS N 







^: 
o 
o 

— I 
00 

n O 



CO 




APPROVED 
BY 

DRAFTSMAN 



O.G. FIG. 

CLASS J SUBCLASS 



-L. 



CM 





O 

o 

—J 

oo 

LU 
C\J 

> 
un 

+ CD 

OC * 

oc Zi 
oc o 

g oc 
po 

Sg 

o =j 

3^ 

mO 
Q °F 

LU ^ 

oo 

LU —J 
Q_ CO 
X 
LU 






BLOCKS) 
















EXAMPLE CRITICALITY 
MEASURES 


N/A (I.E., LOCAL-CONNECTION NOT A 
SYSTEM-SUMMED CRITERIA) 


CRITICALITY OF LATENCY-PATH TO SYSTEM: 
1/((1-Pr(STARVATI0N))* 
((REQUIRED PATH-LATENCY)- 
(I (BLOCK LATENCY) + Z (BUS LATENCY)))) 
CRITICALITY OF BLOCK TO LATlNCY PATH: 
(LATENCY ERROR) / (l-Pr(STARVATION)) 


N/A (I.E., DOMINATED BY SINGLE BOTTLE-NECK 


(AREA ERROR) + (BLOCK-ROUTING CRITICALITY 














h— 
























ROUTIN 
REFINEMI 


MEDIUM 


LU 

LZ 


MEDIUM 


COARSE 


MEDIUM 


COARSE 


COARSE 


COARSE 


COARSE 


COARSE 


COARSE 


i— 




1 1 1 




1 1 1 
















CONSTRAI 
CLASS 


RELATIVE 


ABSOLUTI 


RELATIVE 


ABSOLUTI 


RELATIVE 


RELATIVE 


RELATIVE 


MIXED 


RELATIVE 


MIXED 


MIXED 


CONSTRAINT 
TYPE 


PER MODE OF 
OPERATION 


TRANSPORT 
DELAY 


LATENCY 


THROUGHPUT 


AREA 


LU 
QC 


COST PER UNIT 


RESOURCE 
ALLOCATION 


DELIVERY 
TIMELINES 


POSSIBILITY 
OF ERROR 


IMPACT OF 
ERROR 


ASSESSMENT 
AXIS 


POWER 


PERFORMANCE 


AREA 


COST 


SCHEDULE 


RISK 



J APPROVED 




I BY 


ULtoi> 1 SUBCLASS 


1 DRAFTSMAN 


1 = — L ; * 



ERROR ▲ 



BEST ERROR 



NOT ENOUGH COLLAPSING 
DATA TOO BROAD 




BEST ERROR 
CONFIGURATION 



NUMBER OF CLOSE 
PROXIMITY CLASSIFICATIONS 
COLLAPSED 



FIG. 28 



I* 

rn 

U 



ru 

m 

CP 






3110 



3112 




FIG. 31 



DUPLICATES 
DISTRIBUTED 



FIG. 30 



S APPROVED 
I BY 
JD.TAFTSMAN 



O.G. FIG. 



CLASS 



SUBCLASS 





BLOCK 



COLLAR 



COLLARED BLOCK 



FIG. 32 




COMPLETE 
SET OF 
ABSTRACTS 



FIG. 34 



FIG. 35 




SYSTEM-SPECIFIC COLLAR 



V 

BLOCK COLLAR 



BLOCK STANDARD COLLAR 



APPROVED 


O.G. 


FIG. 


BY 


CLASS 




DRAFTSMAN 




1 ! 



1000 



1008 



1012 



HARD 
DISK 



1002 



PROCESSING 
UNIT 



1004 
/ 



MEMORY 
DEVICE 



1006 



DISK DRIVE 
INTERFACE 



DISPLAY 
MONITOR 


i 





DISPLAY 
INTERFACE 



1010 



fy 



Q 

i ys 

fli- 
fll 




FIG. 38 



800 



A 




B 


i 
\ 




r 


C 




D 





COLLARING 
STANDARDS 



A 






B 









900 



c 






D 







FIG. 39 



FIG. 40 



APPROVED 


O.G. FIG. j 


BY 


CLASS 




DRAFTSMAN 


1 


SUBCLASS | 



fas* 
PS. 

U 

hi 

m 



Q 

ru 
fii 

C3 

ru 



FRONT-END ACCEPTANCE 
INITIAL SPECIFICATION 



ANALYZE PREDEFINED 
BUS REQUIREMENTS. 



ANALYZE LATENCY, BANDWIDTH, 

DIRECTION, AND EXISTING 
INTERFACES FOR EACH OF THE 
BLOCKS. DEFINE CLUSTERING. 



4110 



4112 



4114 



4118 



DEVELOP NEW 
SPECIFICATIONS. 



VERIFY BUS, INCLUDING 
COMPLIANCE SUITE 

GENERATION AND BUS 
MODEL VERIFICATION 



FIG. 41 



4120 



4116 



BUS TAXONOMY REFERENCE LIBRARY 



BLOCK PRESTAGING: 

CREATE NEW BLOCK SPECIFICATIONS 

ARBITERS 

BRIDGES 
MODIFY BLOCK SPECIFICATIONS 

COLLARS 
DEFINE GLUE SPECIFICATIONS 
CREATE TESTBENCHES 



"V" 

4122 



\ 


i 




/ 


/ 


INTERCONNECT 
MANAGER/SCHEDULER 




• 





MODIFY 



4210 



4212 



z 



CREATE 



\ ' : 


: / / 


DATA 
STATS 


INTERCONNECT 
MANAGER/SCHEDULER 


DELAY 
MATRIX 



TESTBENCH 




BLOCKS 
i i 



INTERCONNECT 



BLOCKS 
i i 



TEST 



FIG. 42 



APPROVED 


O.G. F!G. ! 


BY 


CLASS 


SUBCLASS J 


DRAFTSMAN 







TO 



FROM 


BLOCK 1 


BLOCK 2 


BLOCK 3 


MEMORY 


PCI 


PIO 


BLOCK 1 


0 


10,000 


100 


10,000 


100 


100 


BLOCK 2 


8,000 


0 


100 


2,000 


10,000 


100 


BLOCK 3 


200 


100 


0 


100 


200 


100 


MEMORY 


6,000 


6,000 


100 


0 


100 


100 


PCI 


6,100 


4,100 


0 


200 


0 


0 


PIO 


0 


0 


0 


0 


0 


0 



FIG. 43 



TO 



FROM 


BLOCK 1 


BLOCK 2 


BLOCK 3 


MEMORY 


PCI 


PIO 


BLOCK 1 


0 


200 


25 


200 


4 


25 


BLOCK 2 


160 


0 


100 


40 


200 


25 


BLOCK 3 


25 


100 


0 


25 


25 


25 


MEMORY 


120 


180 


25 


0 


6 


25 


PCI 


122 


82 


0 


50 


0 


0 


PIO 


0 


0 


0 


0 


0 


0 


FIG. 44 




TO 












FROM 


BLOCK 1 


BLOCK 2 


BLOCK 3 


MEMORY 


PCI 


PIO 


BLOCK 1 


n/a 


50 


1,000 


50 


100 


1,000 


BLOCK 2 


50 


n/a 


1,000 


300 


100 


1,000 


BLOCK 3 


1,000 


1,000 


n/a 


500 


500 


1,000 


MEMORY 


50 


50 


500 


n/a 


100 


1,000 


PCI 


100 


100 


n/a 


50 


n/a 


n/a 


PIO 


n/a 


n/a 


n/a 


n/a 


n/a 


n/a 



FIG. 45 



FROM 


TO 

SITE 1 


SITE 2 


SITE 3 


SITE 4 


SITE 5 


SITE 6 


SITE 1 


0 


1 


4 


9 


16 


25 


SITE 2 


1 


0 


1 


4 


9 


16 


SITE 3 


4 


1 


0 


1 


4 


9 


SITE 4 


9 


4 


1 


0 


1 


4 


SITE 5 


16 


9 


4 


1 


0 


1 


SITE 6 


25 


16 


9 


4 


1 


0 



FIG. 46 



1 APPROVED 


O.G. i 


-IG. 


1 BY 


CLASS 


v \J O w l_/*\0 O 


!d,taftsman 







TO 



FROM 


PC1 


BLOCK 2 


BLOCK 1 


MEMORY 


BLOCK 3 


PIO 


PCT 


0 


4,100 


6,100 


200 


0 


0 


BLOCK 2 


10,000 


0 


8,000 


2,000 


100 


100 


BLOCK 1 


100 


10,000 


0 


10,000 


100 


100 


MEMORY 


100 


6,000 


6,000 


0 


100 


100 


BLOCK 3 


200 


100 


200 


100 


0 


100 


PIO 


0 


0 


0 


0 


0 


0 



FIG. 47 



CO 

La, 

Q 

m 
m 



PCI 



BLOCK 2 



BLOCK 1 










MEMORY 



HIGH- 
SPEED 
BUS 

FIG. 48 



BRIDGE 



LOW- 
SPEED 
BUS 



BLOCK 3 



PIO 



TO 





FROM 


A 


B 


C 


D 


E 


F 


G 


H 


y 


A 


0 


## 


## 














B 


## 


0 


## 














C 


## 


## 


0 














D 








0 


## 








FIG. 49 


E 








## 


0 


## 








F 










## 


0 


6 


5 




G 












6 


0 


## 




H 












5 


## 


0 


























TO 


















FROM 


A 


B 


c 


D 


E 


F 


G 


H 




A 


0 


## 


## 














B 


## 


0 


## 














C 


## 


## 


0 














D 








0 


## 








FIG. 50 


E 








## 


0 


## 








F 










## 


0 


6 


5 




G 












6 


0 


## 




H 












5 


## 


0 



APPROVED 
BY 

DRAFTSMAN 



O.G. FIG. 



~7 



CLASS 



SUBCLASS 



FIG. 51 





TO 
















FROM 


A 


B 


c 


D 


E 


F 


G 


H 


A 


0 


## 


## 












B 


## 


0 


## 












C 


## 


## 


0 












D 








0 


## 








E 








## 


0 


## 






F 










## 


0 


6 


5 


G 












6 


0 


## 


H 












5 


## 


0 



m 



m 
m 

a 

f 0 



TO 

ry 







TO 












FROM 


ABC 


r\ c c 
Dec. 


F 


G 


LI 

rl 




A 


0 ## ## 












B 


## 0 ## 












C 


## ## 0 












D 




0 ## 








FIG. 52 


E 




## 0 








E' 




0 


## 








F 




## 


0 


6 


5 




G 






6 


0 


## 




H 






5 


## 


0 


















TO 












FROM 


PCI BLOCK 2 BLOCK 1 


MEMORY 


BLOCK 3 


PIO 


PCI 


0 


4,100 6,100 


200 




0 


0 


BLOCK 2 


10,000 


0 8,000 


2,000 


100 


100 


BLOCK 1 


100 


10,000 0 


10,000 


100 


100 


MEMORY 


100 


6,000 6,000 


0 


100 


100 


BLOCK 3 


200 


100 200 


100 




0 


100 


PIO 


0 


0 0 


0 




0 


0 


FIG. 53 




TO 












FROM 


PCI BLOCK 2 BLOCK 1 


MEMORY 


BLOCK 3 


PIO 


PCI 


0 


4,100 6,100 


200 




0 


0 


BLOCK 2 


10,000 


0 8,000 


2,000 


100 


100 


BLOCK 1 


100 


10,000 0 


10,000 


100 


100 


MEMORY 


100 


6,000 6,000 


0 


100 


100 


BLOCK 3 


200 


100 200 


100 




0 


100 


PIO 


0 


0 0 


0 




0 


0 



FIG. 54 



APPROVED 
BY 

DRAFTSMAN' 


O.G. FIG. 


CLASS 


SUBCLASS 






TO 




FROM 


BUS 1 


BUS 2 


BUS 1 


62,600 


600 


BUS 2 


600 


100 



FIG. 55 



TO 



FROM 


BLOCK 1 


BLOCK 2 


BLOCK 3 


MEMORY 


PCI 


PIO 


BLOCK 1 


n/a 


31 


988 


31 


91 


988 


BLOCK 2 


31 


n/a 


997 


281 


81 


988 


BLOCK 3 


976 


997 


n/a 


488 


476 


988 


MEMORY 


31 


38 


488 


n/a 


94 


988 


PCI 


81 


81 


n/a 


49 


n/a 


n/a 


PIO 


n/a 


n/a 


n/a 


n/a 


n/a 


n/a 



□ 




8 TO 16 BIT BRIDGE 

FIG. 57 



BRIDGE WITH 8 DEEP FIFOs 

FIG. 58 



APPROVED 
BY 

D.1AFTSMAN 



O.G. FIG. 


CLASS 


SUBCLASS 




— f 


\ 









UTILIZATION LATENCY 



BUS TYPE 


MIN 


MAX 


DATA 


TRANSFER 


i . 


OCDI A I AGVMf^LJD/ r \M/*M IC Ar»|/ 

obHIAL, AoYlNUHnUNUUo, ULOUK- 




/o 








ntutlNtnA I tU bUo 










2. 


MULTIPLE-LINE ASYNCHRONUS CLOCK- 


5% 


25% 


20 


100 




REGENERATED BUS 










3. 


MULTIPLE-LINE SYNCHRONOUS BUS WITH 


10% 


25% 


5 


25 




COMBINED DATA AND ADDRESS LINES 










4. 


SYNCHRONOUS BUS WITH SEPARATE DATA 


25% 


50% 


2.5 


10 




AND ADDRESS LINES 










5. 


BIDIRECTIONAL BUS WITH SINGLE-LEVEL 


25% 


75% 


2 


5 




PIPELINED DATA AND ADDRESS LINES 










6. 


MULTIPLE-LEVEL PIPELINED BUS WITH 


50% 


75% 


1.5 


2.5 




SOPHISTICATED ARBITRATION 










7. 


CROSSBAR SWITCH 


75% 


100% 


1 


2 


8. 


POINT-TO-POINT UNIDIRECTIONAL WIRE 


100% 


100% 


0.5 


1 



m. 



FIG. 59 



'-j 

rti 



PARAMETER 


NORMAL MODE 


TEST MODE 


ISOLATION 
MODE 


BOUNDARY 
MODE 


TEST MODEL 


BSR MODE=0 


BSR MODE=1 


BSR MODE=1 


BSR MODE=1 


TEST 


JTAG 


JTAG 


JTAG 


JTAG 


CONTROLLER 










DESIGN 


ir = bypass 


ir=vc_test 


ir=vc_isol 


ir=udljest 


TEST 


N/A 


OUTPUT 


INPUT 


INPUT 


ISOLATION 




ISOLATION 


ISOLATION 


ISOLATION 



TEST FUNCTIONAL VCTEST INPUT UPDATE 

VALIDATION TESTBENCH VECTORS ISOLATION BYPASS 



FIG. 60 



APPROVED 


O.G. FIG. j 


BY 




SUBCLASS } 


DRAFTSMAN 




i 



ry 
cri 



CAP 



v. 



CHIP 



I/O CELLS 



LATCHES 



MISR 



CAPC 



-1--, 



DESIGN 



2J 



DAP 



FIG. 61 



□ 

ru 
ry 

Q 

ry 



DAP 



I 

-t- v DESIGN 



J/^ socket! 

SAP 



BUS/B BUS 



2 



v 



o_bus , r il 



^socket; 

%SAP 



c bus 



F/3 SOCKET! 
2, 



SAP 



USER-DEFINED LOGIC 



FIG. 62 



APPROVED 


O.G. F!3. 


BY 


CLASS 


SUBCLASS 


D.TAFTS.VWN 


_., J 





GENERIC TARGETED BLOCKS 

ARCHITECTURE 



TEST INTERFACE TEST METHOD 



C3 
1 

fo 



P 



ry 



TEST BUS 

BSR 

BIST 



TAP 



LEGACY BLOCKS, 
NON-SCAN BLOCKS 

SCAN-BASED BLOCKS 



REGULAR BLOCKS 
SUCH AS RAM AND 
FIFO 

BUILT-IN LOGIC BIST 
SUCH AS FULL SCAN 

BUILT-IN DEBUG AND 
DIAGNOSTIC BLOCKS 



DIRECT ACCESS 
FROM CHIP I/O 

MULTIPLE SCAN + 
BSR CHAINS 

BIST CONTROLLER 



BIST CONTROLLER 
FOR PRPG/MISR 

TAP (TDI, TRST, 
TMS, TCK, TDO) 



FUNCTIONAL 
VECTORS 

CONCATENATED 
SCAN VECTORS 

BUILT-IN ALGORITHMIC 
TEST PATTERNS 



BUILT-IN RANDOM 
TEST PATTERNS 

JTAG PROTOCOLS 



FIG. 63 



FOR EACH GENERIC ARCHITECTURE, ANALYZE 
EVERY VC FOR COMPATIBILITY THEN SELECT THE 
LEAST MODIFICATION (HYBRIDIZATION ) COST 



FOR EACH HYBRIDIZED, SPECIFY 
CONCATENATION ATTRIBUTES FOR ITS SAP 



FOR EACH VC, SPECIFY TEST ATTRIBUTES FOR ITS SAP 



ANALYZE CHIP LEVEL TEST CONTROL FUNCTIONS 



SPECIFY ALL CHIP LEVEL TEST STRUCTURES 



SPECIFY ALL CHIP-LEVEL TEST DATA TRANSFORMATIONS 



FIG. 64 



SPECIFY CHIP-LEVEL TEST CONTROLLER 



APPROVED 


O.G. 


FIG. 


BY 


CLASS 


1 SUBO 


D,TAFTSM£N 




1 




DECLARE THE SAP WITH ITS TEST DATA PORTS, 
ACCESS AND CONTROL PORTS. 



SPECIFY NORMAL MODE, TEST ACCESS MODE, 
ISOLATION MODE, AND BOUNDARY MODE 



SPECIFY THE TEST COLLAR FUNCTIONS: TEST 
METHOD, TEST INTERFACE FUNCTIONS, TEST MODE, 
TEST PROTOCOLS, SAFE STATE VALUES, AND SO ON. 



O 

« 

ry 

£3 

is 

E 



□ 
m 



PROPAGATE AND CHECK THE TEST COLLAR AGAINST 
THE SOCKET INTERFACE IN THE UPPER-LEVEL DESIGN 

HIERARCHY. 



FIG. 65 



FROM TEST PLANNING 

■ SOCKETIZATION SPECIFICATION 

■ TARGETED TESTER TIMESETS 

■ VC TEST DATA SET (IF AVAILABLE) 

■ VC TO SAP MAPPING INFORMATION 




TO CHIP ASSEMBLY ' 

■ SOCKETIZED VC(S) 

■ SAP MAPPED TEST DATA SET 

■ SAP TO CAP MAPPING INFORMATION 



GENERATING THE VC TEST DATA 
TO THE TA RGETED TESTER. 



CREATE TESTBENCH FOR TEST 
LOGIC VERIFICATION 



I 



VERIFY THE TRANSFORMED 
VC TEST DATA VIA SAP 



t 




TRANSFORM TEST DATA TO THE SAP 
ACCESSIBLE TEST DATA BY MAPPING, 
EXPANDING, AND/OR MODIFYING 
TESTER TIMESETS. 


VERIFY TEST ACCESS, TEST 
ISOLATION, AND BOUNDARY TEST 
LOGIC 





FIG. 68 



WRAP A TEST COLLAR TO THE VC BY ADDING THE SAP TO THE VC 
INTERFACE AND ATTRIBUTING ALL SIGNALS IN THE SAP. 



v 



IF AUTHORIZED THEN INSERT TEST AND/OR GENERATE TEST (I.E. SCAN, 
BIST, FUNCTIONAL VECTORS, ETC.). 



V 



IF TEST-READIED THEN VERIFY THE DELIVERED TEST DATA (I.E. 
SOCKETIZED VC, THIRD PARTIES, ETC.). 



INSTANTIATE THE VC THEN INSERT THE SYNTHESIZABLE RTL TEST CONTROL 
LOGIC. BUILD A SMALL BENCHTEST TO VERIFY THE TEST LOGIC. 



TRANSFORM TEST DATA TO THE SAP-ACCESSIBLE TEST DATA BY MAPPING, 
EXPANDING, AND/OR MODIFYING TESTER DATA TIMESETS. 



VERIFYING THE TRANSFORMED TEST DATA FROM THE SAP BY 
MODIFYING THE TESTBENCH TO INCLUDE TEST CONTROL SEQUENCES. 



FIG. 66 



APPROVED 


O.G. i 




BY 


CLASS 




DRAFTSMAN 








ADD CAP TO THE CHIP LEVEL BY 
ADDING DEDICATED TEST PINS. 




ADD CHIP-LEVEL SYNTHESIZABLE RTL MODEL 
OF TEST CONTROLLER AND NAND TREE 



ADD CHIP-LEVEL SYNTHESIZABLE 
RTL MODEL OF JTAG AND BSR. 



I 



IF REQUIRED, ADD CHIP-LEVEL TEST 
LOGIC FOR ANALOG TESTS. 



MODIFY THE CLOCK MODULE TO 
INSERT TEST CLOCK IN PLACE OF 
EACH INTERNAL CLOCK TREE. 



CONCATENATE/MERGE/SHARE ALL 
SOCKETIZED VCs BY THEIR SAP 
ATTRIBUTES. 



BLACKBOX NON-MERGEABLE VCs. 

INSERT SCAN IN THE UDL 
(TEST-MERGEABLE BLOCKS) AND 
THE SYNTHESIZED CHIP-LEVEL 
NETLIST. 



RUN ATPG AND FAULT SIMULATION ON 
THE UDL TO GENERATE TEST DATA 
FOR THE GLUE LOGIC AND THE 
INTERCONNECT TEST. 



VERIFY THE TEST CONTROLLER, 
VERIFY THE ISOLATION AND 
ALL SAFE STATES. 



FOR EACH SOCKET, REFORMAT ITS 
TEST DATA AND VERIFY IT AT THE 
CHIP-LEVEL CAP. 



FORMAT THE TEST DATA FOR ALL 
TEST BLOCKS INCLUDING THE 
UDL TEST. 



FIG. 67 



APPROVED 
BY 

D^AFTSfAAN 



O.G. FIG. 



CLASS 



SUBCLASS ) 




W 

m 

m 
m 

B 

Q 
& 

m 
m 



CHIP TEST BENCH 



FUNCTIONAL 

SPECIFICATION 

MODEL 



8310 



CHIP TEST BENCH 



BLOCKS 

i i 



INTERCONNECT 



BLOCKS 
I I 



8312 



FIG. 69 



-i i — i i — i 

BLOCKS 



blocks I 

I I I I I I 



8512 



BUS COMPLIANCE 
TEST BENCH 




FIG. 70 



8510 



8710 




8712 



CHIP TEST BENCH 



BLOCKS 



BLOCKS 



BLOCK TEST BENCH 



BUS 
BLOCK 
MODEL 



FIG. 71 



FIG. 72 




BLOCK TEST 
BENCH 



NETLIST 
BLOCK 
MODEL 



BLOCK TEST 
BENCH 



PHYSICAL 
BLOCK 
MODEL 



CHIP TEST BENCH 



BLOCKS 

-nbd 



■a— 



F=l 

BLOCKS 
U 



FIG. 73 



APPROVED 
BY 

DRAFTSMAN* 



Q,G. FIG^ 

CLASS | SU3CIASS 



g 

£8 

fll 
C3 



□ 



COMPUTATIONAL 




353 

SCRATCH 
MEMORY 



STD CELL 
CUSTOM 



AREA / GATE 



FIG. 74 



351 



PLATFORM KERNEL 



352] 

STANDARD 
CELL 



354 



FABRIC 



355 



FABRIC 



356 



FABRIC 



FIG. 75 



T 

350 



APPROVED 
BY 

DRAFTSMAN 



O.G. FIG. 
class] subclass 




□ 
£0 

m 

Q 

m 
m 

ry 
ru 
□ 
ru 





SCRATCH 
MEMORY 















FABRIC 



PLATFORM KERNEL 



FABRIC 



FIG. 76 







STANDARD 
CELL 















FABRIC 



T 



FABRIC 



FABRIC 



FABRIC 



FABRIC 



FABRIC 



FIG. 77 



APPROVED 
BY 

DRAFTSMAN 



O.G. FIG. 



CLASS 



SUBCLASS | 



J TAG CONTROLLER 



Q 



ry 

fij 

□ 

fll 



360 




FIG. 78 



} APPROVED 


O.G. FiG. * 


J BY 


CLASS 


SUBCLASS : 











FIG. 80 



I APPROVED 
BY 
DRAFTSMAN 



O.G. FIG. 



CLASS 



SUBCLASS 




O 

LL 
I- 
< 
—J 
Q_ 

LU 
—I 
Q_ 



a: 
O 
co 

CO 
LU 

o 
o 
a: 

CL 

CO 

C\J 
CO 



< 
Q 

Q 



CO 

z> 

CO 

CO 

<D 

CM 
CO 



_j 
i— 
o 

LU 

00 
CO 

z> 



LU 

a 

o 



LU 

a: 



< 



Q 
LU 
N 



CO 
Z) 
O 

a: 

LU 

CO 
3 



LU 

a: 
< 



o 

CO 



LU 

a: 
< 

a 

< 
X 

< 
o 



is? 



kg 



ru 

rii 

Fit 



LU 

r~ - 



LX 



asn 



a: 



o 

> 
a: 
o 



CO 
> LU 

a: »- 

.is- 

LU ^ 
CM 



< 



13 

a: 
o 

CO 
CO 
LU 
O 

o 
tr 
a. 



CO 
H 
CD 

CD 



CM 
CO 



CO 

z> 

CD 

LU 
h- 

CO 

> 

CO 



LU 
X 

o 
< 
o 



Q . < 



lid 



O Li- 

°°*o 

< c/) O 

S LU CO 

a. \z — 

^ CD 
5E 00 

CM 



< 

o 

CO 

> 
< 

Q 

o 

00 



APPROVED J O ^ C'^ * 

BV j CLASS rsUBC^- - A 



ru 





3 'W'rnUVtU 


O.G. 


FIG. 


BY 


CLASS 


T subclass" - 


DRAFTSMAN 




I 

L 




FRONT - END 
ACCEPTANCE 



-551 



550 



q 

ry 



CHIP PLANNING 



TIMING 
BUDGETING 



-552 



■554 



PROGRAMMIMG 



•557 



VERIFICATION 



•559 



DERIVATIVE DESIGN 
PROCESS FLOW 












=> 




—i 




5 € 


5 € 











































MPGA FABRIC 

F/G. 87 



FIG. 36 



